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Table S1 Distribution of treatment arms and iDFS events by center
	Characteristics 
	 HP (n = 123)
	 T-DM1 (n = 89)
	p-value
	SMD
	iDFS events in HP
	iDFS events in T-DM1

	
	 No. (Percent, %)
	 No. (Percent, %)
	
	
	No. (Percent, %)
	No. (Percent, %)

	Center
	
	
	
	
	
	

	CHCAMS
	 90 (73.2) 
	 55 (61.8) 
	 0.020
	0.245
	11 (57.9)
	1 (50.0)

	SHCH
	 13 (10.6) 
	 14 (15.7) 
	
	
	   3 (15.8)
	  0 (0.0)

	SZCH
	 20 (16.3) 
	 20 (22.5) 
	
	
	   5 (26.3)
	  1 (50.0)


Abbreviations: iDFS, invasive disease-free survival; HP, trastuzumab plus pertuzumab; T-DM1, trastuzumab emtansine; SMD, standardized mean difference; CHCAMS, Cancer Hospital, Chinese Academy of Medical Sciences; SHCH, San Huan Cancer Hospital; SZCH, Shenzhen Cancer Hospital.
Remarks: Percentages for iDFS events were calculated among patients with iDFS events within each treatment arm. Bold p-values indicate statistically significant results 





































Table S2 Details of adjuvant chemotherapy among patients receiving adjuvant chemotherapy in different Adjuvant TT subgroups
	Characteristics 
	 HP (n = 20)
	 T-DM1 (n = 8)

	
	 No. (Percent, %)
	 No. (Percent, %)

	Adjuvant Chemotherapy Regimen
	
	

	AC
	15 (75.0) 
	7 (87.5) 

	TCb + CAP
	 1 (5.0) 
	0 (0.0) 

	TC
	 1 (5.0) 
	0 (0.0) 

	CAP
	 1 (5.0) 
	0 (0.0) 

	Unknown
	 2 (10.0) 
	1 (12.5) 

	Documented Reason for Adjuvant Chemotherapy
	
	

	HER2 Status Conversion after Neoadjuvant Therapy
	 2 (10.0) 
	0 (0.0) 

	High Residual Disease Burden at Surgery*
	10 (50.0) 
	2 (25.0) 

	Reduced Dose Intensity or Incomplete Neoadjuvant Chemotherapy Due to Adverse Events
	 3 (15.0) 
	0 (0.0) 

	Physician’s Choice without a Documented Reason
	 5 (25.0) 
	6 (75.0) 


Abbreviations: TT, targeted therapy; HP, trastuzumab plus pertuzumab; T-DM1, trastuzumab emtansine; HER2, human epidermal growth factor receptor 2; AC, anthracycline plus cyclophosphamide; TCb, taxane plus carboplatin; CAP, capecitabine; TC, taxane plus cyclophosphamide
Remarks: *This category was based on physicians’ documentation of high postoperative residual disease burden; most patients in this category had stage III or locally advanced disease after neoadjuvant therapy.






















Table S3 Univariable analysis of variables correlated with iDFS
	Variables
	Univariate Analysis

	
	HR (95% CI)
	p-value

	Age, years
	
	

	<40
	—
	

	40-59
	4.26 (0.98 to 18.4)
	0.053

	>60
	1.89 (0.27 to 13.4)
	0.53

	Menopausal Status
	
	

	Premenopausal
	—
	

	Postmenopausal/Unknown
	3.19 (1.28 to 7.93)
	0.012

	Grade
	
	

	Grade II
	—
	

	Grade III
	0.53 (0.20 to 1.39)
	0.20

	Unknown
	0.41 (0.09 to 1.85)
	0.25

	cT Stage
	
	

	   cT0-1
	—
	

	cT2
	0.70 (0.15 to 3.19)
	0.65

	cT3
	0.55 (0.08 to 3.96)
	0.56

	cT4/Tx/Unknown
	1.87 (0.37 to 9.39)
	0.45

	cN Stage
	
	

	cN0-1
	—
	

	cN2
	2.09 (0.61 to 7.16)
	0.24

	cN3/Nx/Unknown
	3.64 (1.14 to 11.63)
	0.029

	TNM Stage
	
	

	Stage II
	—
	

	Stage III
	2.04 (0.68 to 6.12)
	0.20

	Unknown
	3.58 (0.40 to 32.3)
	0.25

	HER2 Status
	
	

	 2+, FISH amplified
	—
	

	   3+
	1.61 (0.54 to 4.78)
	0.39

	 ER Status
	
	

	Negative
	—
	

	Positive
	0.62 (0.26 to 1.47)
	0.28

	PR Status
	
	

	Negative
	—
	

	Positive
	0.80 (0.34 to 1.90)
	0.61

	HR Status
	
	

	Negative
	—
	

	Positive
	0.61 (0.24 to 1.50)
	0.28

	Ki-67 index
	1.00 (0.98 to 1.03)
	0.77

	 Neoadjuvant regimen
	
	

	THP
	—
	

	TCbHP
	0.52 (0.12 to 2.23)
	0.38

	Breast Surgery
	
	

	Conserving Surgery/Unknown
	—
	

	Radical Mastectomy
	0.75 (0.29 to 1.95)
	0.56

	LN Surgery
	
	

	SLNB/Unknown
	—
	

	ALND
	1.60 (0.37 to 6.85)
	0.53

	LVI
	
	

	Negative
	—
	

	Positive
	2.56 (1.05 to 6.22)
	0.038

	Adjuvant TT
	
	

	HP
	—
	

	T-DM1
	0.23 (0.05 to 1.00)
	0.0502

	 Adjuvant Chemotherapy
	
	

	No
	—
	

	Yes
	3.47 (1.43 to 8.43)
	0.006

	 Endocrine Therapy
	
	

	No
	—
	

	Yes
	0.46 (0.20 to 1.09)
	0.079

	Radiotherapy
	
	

	No/Unknown
	—
	

	Yes
	0.79 (0.27 to 2.38)
	0.68


Abbreviations: iDFS, invasive disease-free survival; cT, clinical T stage; cN, clinical N stage; HER2, human epidermal growth factor receptor 2; FISH, fluorescence in situ hybridization; TT, targeted therapy; HP, trastuzumab + pertuzumab; T-DM1, trastuzumab emtansine; ER, estrogen receptor; PR, progesterone receptor; HR, hormone receptor; THP, taxane + trastuzumab + pertuzumab; TCbHP, taxane + carboplatin + trastuzumab + pertuzumab; LN, lymph node; SLNB, sentinel lymph node biopsy; ALND, axillary lymph node dissection; LVI, lymphovascular invasion
Remarks: Bold p-values indicate statistically significant results







































Table S4 The baseline characteristics in different Adjuvant TT subgroups after PSM
	Characteristics 
	HP (N = 71)
	T-DM1 (N = 71)
	p-value
	SMD

	
	 No. (Percent, %)
	No. (Percent, %)
	
	

	Age, years
	
	
	
	

	Mean [range]
	49.00 [28-77]
	45.00 [27-76]
	0.463
	0.069

	<40
	19 (25.3)
	24 (32.0) 
	0.642
	 0.154

	40-59
	45 (60.0) 
	42 (56.0) 
	
	

	>60
	11 (14.7) 
	 9 (12.0) 
	
	

	 Menopausal Status
	
	
	
	

	Premenopausal
	46 (61.3) 
	52 (69.3) 
	0.391
	 0.169

	Postmenopausal/Unknown
	29 (38.7) 
	23 (30.7) 
	
	

	Grade
	
	
	
	

	Grade II
	33 (44.0) 
	26 (34.7) 
	 0.127
	 0.337

	Grade III
	34 (45.3) 
	32 (42.7) 
	
	

	Unknown
	8 (10.7) 
	17 (22.7) 
	
	

	 cT Stage
	
	
	
	

	   cT0-1
	10 (13.3) 
	 7 ( 9.3) 
	 0.843
	 0.149

	cT2
	48 (64.0) 
	49 (65.3) 
	
	

	cT3
	11 (14.7) 
	11 (14.7) 
	
	

	cT4/Tx/Unknown
	 6 ( 8.0) 
	 8 (10.7) 
	
	

	 cN Stage
	
	
	
	

	cN0-1
	31 (41.3) 
	31 (41.3) 
	1.000
	<0.001

	cN2
	26 (34.7) 
	26 (34.7) 
	
	

	cN3/Nx/Unknown
	18 (24.0) 
	18 (24.0) 
	
	

	TNM Stage
	
	
	
	

	Stage II
	29 (38.7) 
	29 (38.7) 
	1.000
	<0.001

	Stage III
	44 (58.7) 
	44 (58.7) 
	
	

	Unknown
	 2 ( 2.7) 
	 2 ( 2.7) 
	
	

	HER2 Status
	
	
	
	

	2+, FISH amplified
	16 (21.3) 
	19 (25.3) 
	0.699
	0.095

	   3+
	59 (78.7) 
	56 (74.7) 
	
	

	 ER Status
	
	
	
	

	Negative
	26 (34.7) 
	24 (32.0) 
	0.862
	 0.057

	Positive
	49 (65.3)  
	51 (68.0)  
	
	

	 PR Status
	
	
	
	

	Negative
	28 (37.3) 
	25 (33.3) 
	 0.733
	0.084

	Positive
	47 (62.7) 
	50 (66.7) 
	
	

	 HR Status
	
	
	
	

	Negative
	18 (24.0) 
	14 (18.7) 
	0.550
	 0.130

	Positive
	57 (76.0) 
	61 (81.3) 
	
	

	 Ki-67 index, %
	
	
	
	

	 Median [IQR]
	 40 [30, 50]
	 40 [30, 60]
	 0.855
	0.053

	 Neoadjuvant regimen
	
	
	
	

	 THP
	  2 ( 2.7)              
	  3 ( 4.0) 
	 1.000
	0.074

	 TCbHP
	73 (97.3) 
	72 (96.0) 
	
	

	 Breast Surgery
	
	
	
	

	Conserving Surgery/Unknown
	21 (28.0) 
	16 (21.3) 
	0.449
	0.155

	Radical Mastectomy
	54 (72.0) 
	59 (78.7) 
	
	

	 LN Surgery
	
	
	
	

	SLNB/Unknown
	11 (14.7) 
	11 (14.7) 
	1.000
	<0.001

	ALND
	64 (85.3) 
	64 (85.3) 
	
	

	 LVI
	
	
	
	

	Negative
	58 (77.3) 
	56 (74.7) 
	0.848
	0.062

	Positive
	17 (22.7) 
	19 (25.3) 
	
	

	 Adjuvant Chemotherapy
	
	
	
	

	No
	62 (82.7) 
	69 (92.0) 
	 0.141
	0.283

	Yes
	13 (17.3) 
	 6 ( 8.0) 
	
	

	 Endocrine Therapy
	
	
	
	

	No
	28 (37.3) 
	22 (29.3) 
	0.386
	 0.170

	Yes
	47 (62.7) 
	53 (70.7) 
	
	

	Radiotherapy
	
	
	
	

	No/Unknown
	17 (22.7) 
	16 (21.3) 
	 1.000
	0.032

	Yes
	58 (77.3) 
	59 (78.7) 
	
	


Abbreviations: PSM, propensity score matching; TT, targeted therapy; HP, trastuzumab plus pertuzumab; T-DM1, trastuzumab emtansine; SMD, standardized mean difference; IQR, interquartile range; No., number; cT, clinical tumor stage; cN, clinical node stage; HER2, human epidermal growth factor receptor 2; FISH, fluorescence in situ hybridization; ER, estrogen receptor; PR, progesterone receptor; HR, hormone receptor; THP, taxane + trastuzumab + pertuzumab; TCbHP, taxane + carboplatin + trastuzumab + pertuzumab; LN, lymph node; ALND, axillary lymph node dissection; LVI, lymphovascular invasion
Remarks: Bold p-values indicate statistically significant results





































Table S5 Sensitivity analysis of Model 0 with center stratification 
	Variables
	Center-stratified analysis

	
	HR (95% CI)
	p-value

	cN Stage
	
	

	cN0-1
	—
	

	cN2
	3.15 (0.84 to 11.90)
	0.09

	cN3/Nx/Unknown
	3.58 (1.11 to 11.58)
	0.033

	HR Status
	
	

	Negative
	—
	

	Positive
	0.74 (0.28 to 1.95)
	0.54

	LVI
	
	

	Negative
	—
	

	Positive
	3.57 (1.36 to 9.38)
	0.010

	Adjuvant TT
	
	

	HP
	—
	

	T-DM1
	0.19 (0.04 to 0.83)
	0.028


Abbreviations: iDFS, invasive disease-free survival; cN, clinical N stage; TT, targeted therapy; HP, trastuzumab + pertuzumab; T-DM1, trastuzumab emtansine; HR, hormone receptor; LVI, lymphovascular invasion
Remarks: Bold p-values indicate statistically significant results

























Table S6a Sensitivity analysis 1 of Model 0 with alternative handling of cNx/unknown status* 
	Variables
	Multivariable Cox regression, Model 0

	
	HR (95% CI)
	p-value

	cN Stage
	
	

	cN0-1/Nx/Unknown
	—
	

	cN2
	2.06 (0.64 to 6.60)
	0.22

	cN3
	3.07 (1.02 to 9.23)
	0.045

	HR Status
	
	

	Negative
	—
	

	Positive
	0.58 (0.23 to 1.45)
	0.24

	LVI
	
	

	Negative
	—
	

	Positive
	4.18 (1.66 to 10.57)
	0.002

	Adjuvant TT
	
	

	HP
	—
	

	T-DM1
	0.17 (0.04 to 0.77)
	0.021


Abbreviations: cN, clinical N stage; TT, targeted therapy; HP, trastuzumab + pertuzumab; T-DM1, trastuzumab emtansine; HR, hormone receptor; LVI, lymphovascular invasion
Remarks: Bold p-values indicate statistically significant results; * In this sensitivity analysis, cNx/Unknown was classified as cN0-1


Table S6b Sensitivity analysis 2 of Model 0 with alternative handling of cNx/unknown status* 
	Variables
	Multivariable Cox regression, Model 0

	
	HR (95% CI)
	p-value

	cN Stage
	
	

	cN0-1
	—
	

	cN2/Nx/Unknown
	2.79 (0.82 to 9.44)
	0.10

	cN3
	3.76 (1.15 to 12.31)
	0.028

	HR Status
	
	

	Negative
	—
	

	Positive
	0.57 (0.23 to 1.43)
	0.23

	LVI
	
	

	Negative
	—
	

	Positive
	4.42 (1.74 to 11.22)
	0.002

	Adjuvant TT
	
	

	HP
	—
	

	T-DM1
	0.17 (0.04 to 0.75)
	0.020


Abbreviations: cN, clinical N stage; TT, targeted therapy; HP, trastuzumab + pertuzumab; T-DM1, trastuzumab emtansine; HR, hormone receptor; LVI, lymphovascular invasion
Remarks: Bold p-values indicate statistically significant results. * In this sensitivity analysis, cNx/Unknown was classified as cN2

[bookmark: _GoBack]
Table S6c
Sensitivity analysis 3 of Model 0 with alternative handling of cNx/unknown status* 
	Variables
	Multivariable Cox regression, Model 0

	
	HR (95% CI)
	p-value

	cN Stage
	
	

	cN0-1
	—
	

	cN2
	2.55 (0.73 to 8.88)
	0.14

	cN3
	3.82 (1.17 to 12.50)
	0.027

	HR Status
	
	

	Negative
	—
	

	Positive
	0.53 (0.21 to 1.35)
	0.18

	LVI
	
	

	Negative
	—
	

	Positive
	4.65 (1.80 to 12.02)
	0.001

	Adjuvant TT
	
	

	HP
	—
	

	T-DM1
	0.18 (0.04 to 0.82)
	0.026


Abbreviations: cN, clinical N stage; TT, targeted therapy; HP, trastuzumab + pertuzumab; T-DM1, trastuzumab emtansine; HR, hormone receptor; LVI, lymphovascular invasion
Remarks: Bold p-values indicate statistically significant results. * In this sensitivity analysis, 5 patients with cNx/Unknown were excluded from the analysis








Table S7 Sensitivity analysis of Model 0 adjusted for calendar period of surgery 
	Variables
	Multivariable Cox regression, Model 0

	
	HR (95% CI)
	p-value

	 Year of Surgery
	
	

	Before 2023
	—
	

	2023 or later
	0.59 (0.12 to 3.01)
	0.53

	cN Stage
	
	

	cN0-1
	—
	

	cN2
	2.37 (0.68 to 8.32)
	0.18

	cN3/Nx/Unknown
	3.95 (1.23 to 12.71)
	0.021

	HR Status
	
	

	Negative
	—
	

	Positive
	0.54 (0.22 to 1.37)
	0.20

	LVI
	
	

	Negative
	—
	

	Positive
	4.58 (1.81 to 11.60)
	0.001

	Adjuvant TT
	
	

	HP
	—
	

	T-DM1
	0.20 (0.04 to 0.95)
	0.043


Abbreviations: cN, clinical N stage; TT, targeted therapy; HP, trastuzumab + pertuzumab; T-DM1, trastuzumab emtansine; HR, hormone receptor; LVI, lymphovascular invasion
Remarks: Bold p-values indicate statistically significant results; * In this sensitivity analysis, 5 patients with cNx/Unknown were excluded from the analysis



















Table S8 Expanded-cohort sensitivity analysis including patients who received fewer than 17 cycles of HER2-targeted therapy*
	Variables
	Multivariable Cox regression, Model 0

	
	HR (95% CI)
	p-value

	cN Stage
	
	

	cN0-1
	—
	

	cN2
	2.45 (0.71 to 8.46)
	0.16

	cN3/Nx/Unknown
	4.37 (1.38 to 13.86)
	0.012

	HR Status
	
	

	Negative
	—
	

	Positive
	0.56 (0.23 to 1.40)
	0.21

	LVI
	
	

	Negative
	—
	

	Positive
	4.64 (1.90 to 11.34)
	0.001

	Adjuvant TT
	
	

	HP
	—
	

	T-DM1
	0.16 (0.04 to 0.69)
	0.014


Abbreviations: cN, clinical N stage; TT, targeted therapy; HP, trastuzumab + pertuzumab; T-DM1, trastuzumab emtansine; HR, hormone receptor; LVI, lymphovascular invasion
Remarks: Bold p-values indicate statistically significant results. * The expanded cohort included 217 patients, comprising 126 in the HP group and 91 in the T-DM1 group; 22 iDFS events occurred, including 20 in the HP group and 2 in the T-DM1 group























Table S9 Available safety outcomes in different Adjuvant TT subgroups
	Safety outcomes 
	 HP (n = 70)
	 T-DM1 (n = 59)
	p-value
	SMD

	
	 No. (Percent, %)
	 No. (Percent, %)
	
	

	Treatment Discontinuation
	
	
	
	

	No
	   70 (100.0) 
	  52 (88.1) 
	0.003
	0.519

	Yes
	   0 (0.0) 
	  7 (11.9) 
	
	

	Dose Reduction
	
	
	
	

	No
	  64 (91.4) 
	  27 (45.8) 
	<0.001
	1.130

	Yes
	   6 (8.6) 
	  32 (54.2) 
	
	

	Thrombocytopenia
	
	
	
	

	No
	  69 (98.6) 
	  27 (45.8) 
	<0.001
	1.476

	Grade 1
	   1 (1.4) 
	   3 (5.1) 
	
	

	Grade 2
	   0 (0.0) 
	   6 (10.2) 
	
	

	Grade 3
	   0 (0.0) 
	  15 (25.4) 
	
	

	Grade 4
	   0 (0.0) 
	   8 (13.6) 
	
	

	Neutrophil Count Decrease
	
	
	
	

	No
	  61 (87.1) 
	  52 (88.1) 
	 0.255
	0.385

	Grade 1
	   3 (4.3) 
	   5 (8.5) 
	
	

	Grade 2
	   4 (5.7) 
	   0 (0.0) 
	
	

	Grade 3
	   2 (2.9) 
	   2 (3.4) 
	
	

	Hepatotoxicity
	
	
	
	

	No
	  57 (81.4) 
	  39 (66.1) 
	 0.090
	0.447

	Grade 1
	12 (17.1) 
	  14 (23.7) 
	
	

	Grade 2
	   1 (1.4) 
	   4 (6.8) 
	
	

	Grade 3
	   0 (0.0) 
	   2 (3.4) 
	
	


Abbreviations: TT, targeted therapy; HP, trastuzumab plus pertuzumab; T-DM1, trastuzumab emtansine; SMD, standardized mean difference; No., number
Remarks: AE data were unavailable for 83 patients, including 53 patients in the HP group and 30 patients in the T-DM1 group. Bold p-values indicate statistically significant results
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